Solubility and Diffusivity of Liquids in Polymers Suitable for Membrane Separation Processes: The Cases of Matrimid® and PDMS  by Cocchi, G. et al.
 Procedia Engineering  44 ( 2012 )  1241 – 1242 








6HSDUDWLRQ SURFHVVHV SOD\ DPDMRU UROH LQ IRRG DQG SKDUPDFHXWLFDO LQGXVWU\ ZKHUH WKH\ DUH
UHTXLUHGIRU WKHIUDFWLRQDWLRQRIPL[WXUHV WKHUHFRYHU\RIKLJKYDOXHGPROHFXOHV IURPFRPSOH[
IHHGVWRFN DQG WKH UHPRYDO RI XQZDQWHG VXEVWDQFHV WKDW  FRXOG JLYH ULVH WR RXWIODYRXUV DQG
VKHOIOLIHUHGXFWLRQ 7KHLQGXVWU\RIDURPDVDQGQXWULFHXWLFDOVUHTXLUHVWRGHDOZLWKIHHGVWRFN
ZLWK DQ LQLWLDOO\ ORZ FRQFHQWUDWLRQ RI  WKH PROHFXOHV RI LQWHUHVW 0RUHRYHU WKHVH PROHFXOHV
VKRXOGEH WUHDWHGZLWKFDUHVLQFH WKH\DUH IUHTXHQWO\SURQH WRGHQDWXUDWLRQDQGGHJUDGDWLRQ
WKDWFDQEHWULJJHUHGE\WKHUPDODQGFKHPLFDOVWLPXOL
,QVHYHUDORIWKHDERYHPHQWLRQHGSURFHVVHVWKHUHIRUHPHPEUDQHEDVHGWHFKQLTXHVVXFKDV
IRU LQVWDQFH SHUYDSRUDWLRQ DQG RUJDQLF VROYHQW QDQRILOWUDWLRQ 261 FDQ RIIHU D YLDEOH
VHSDUDWLRQPHWKRG LQDOWHUQDWLYHWRFKHPLFDODQGWKHUPDO WHFKQLTXHV ,QERWKVXFKSURFHVVHV
WKHVROXWLRQGLIIXVLRQPHFKDQLVPRIWUDQVSRUWLQVLGHWKHPHPEUDQHSOD\VDUHOHYDQWUROH>@
7KHUHIRUH LQ WKH GHVLJQ RI VXFK SURFHVVHV WKH NQRZOHGJH RI WKH IXQGDPHQWDO WUDQVSRUW
SDUDPHWHUV HJ GLIIXVLYLW\ DQG VROXELOLW\ RI WKH LQWHUHVWLQJ OLTXLG FRPSRQHQWV LQWRPHPEUDQH
PDWHULDOV LVUHTXLUHG ,QGHHG WKHNQRZOHGJHRIVXFKEDVLFSDUDPHWHUVFDQEHWKHEDVLV IRUD
IXQGDPHQWDO XQGHUVWDQGLQJ DQG NQRZOHGJH RI WKH WKHUPRG\QDPLF DQG RI WKH NLQHWLF DVSHFWV
ZKLFKFRQWUROWKHVHSDUDWLRQ
8QIRUWXQDWHO\ D FRQVLGHUDEOH ODFN RI EDVLF WUDQVSRUW SDUDPHWHUV RI OLTXLGV LQ WKH PRVW
LQWHUHVWLQJ SRO\PHUV LV REVHUYHG LQ WKH OLWHUDWXUH 6XFK GDWD DUH XVHIXO IRU WKH GHVLJQ RI
PHPEUDQHPRGXOHV EXW DOVR IRU WKH YDOLGDWLRQ RI PRGHOV ZKLFK FDQ EH XVHG WR UHGXFH WKH
QXPEHURIH[SHULPHQWDOGDWDUHTXLUHG
,Q WKH SUHVHQW ZRUN WKH VROXELOLW\ RI D VHULHV RI OLTXLG SHQHWUDQWV ZDWHU QDONDQHV DON\O
DOFRKROV HWK\O DFHWDWH DFHWRQH HGLEOH RLO FRPSRQHQWV KDV EHHQ LQVSHFWHG DW URRP
WHPSHUDWXUH LQWRGHQVHILOPVRIERWKJODVV\0DWULPLGDQGUXEEHU\FURVVOLQNHG3'06
SRO\PHUV




0DWULPLG LQGLFKORURPHWKDQH$IWHUGU\LQJ WKH ILOPZDVNHSWXQGHUYDFXXPLQDRYHQIRU
KRXUVDW&6LQFHJODVV\SRO\PHUVH[KLELWKLVWRU\GHSHQGHQWSK\VLFDOSURSHUWLHVVRPH
WHVWVZHUHUXQDOVRRQILOPVWKDWZHUHWUHDWHGDW&LQRUGHUWRXQGHUVWDQGWKHHIIHFWRIWKH
PHPEUDQH WKHUPDO SUHWUHDWPHQW &URVVOLQNHG 3'06 SUHSDUDWLRQ ZDV SHUIRUPHG XVLQJ D
SURSULHWDU\FURVVOLQNHUFDWDO\VWV\VWHPVXSSOLHGE\:DFNHU6LOLFRQHV&RUSIROORZHGE\KH[DQH
H[WUDFWLRQLQRUGHUWRUHPRYHXQUHDFWHGORZPROHFXODUZHLJKWVSHFLHV6LQFH3'06LVUXEEHU\
DW WKH RSHUDWLQJ FRQGLWLRQV RI RXU WHVW LW LV DVVXPHG WKDW WKHUPDO KLVWRU\ GRHV QRW H[HUW DQ\
UHOHYDQW LQIOXHQFH RQ WKH ILQDO SK\VLFDO SURSHUWLHV 7KH PHDVXUHPHQWV RI SXUH FRPSRQHQW
VRUSWLRQDQGRIWRWDOVRUSWLRQIRUPL[WXUHVKDVEHHQSHUIRUPHGJUDYLPHWULFDOO\
6DPSOHV ZHUH NHSW LQVLGH IODVNV ILOOHG ZLWK WKH OLTXLGV VWRUHG LQ D RYHQ IRU WKH WHPSHUDWXUH
FRQWURO 7KH VDPSOHV ZHUH UHPRYHG IURP WKH OLTXLG RQ D SHULRGLF EDVLV TXLFNO\ GULHG ZLWK D
VKHHWRISDSHUDQGZHLJKWHGRQDODERUDWRU\SUHFLVLRQEDODQFH7KHQWKHVDPSOHVZHUHSODFHG
EDFNLQOLTXLG
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,Q VHYHUDO FDVHV LW ZDV DOVR SRVVLEOH WR REWDLQ UHOHYDQW GDWD RQ VRUSWLRQ NLQHWLFV DQG WKH
UHVSHFWLYH GLIIXVLRQ FRHIILFLHQWV %RWK SDUDPHWHUV FDQ DIIHFW WKH SHUIRUPDQFH RI WKRVH
PHPEUDQHVHSDUDWLRQVSURFHVVHVLQZKLFKWKHVROXWLRQGLIIXVLRQPHFKDQLVPFRQWULEXWHVWRWKH
WUDQVSRUW 7KH H[SHULPHQWDO VROXELOLW\ GDWD FROOHFWHG IRU WKH UXEEHU\ FURVVOLQNHG 3'06 ZHUH
FRPSDUHG WR WKH SUHGLFWLRQV RI  (TXDWLRQ RI 6WDWH (26PRGHO VXFK DV 6DQFKH] /DFRPEH
(26DQG3&6$)7(26ZKLOHWKHVROXELOLW\RIGDWDFROOHFWHGIRU0DWULPLGZHUHFRPSDUHG
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